A novel method for stabilizing microRNA mimics.
MicroRNAs (miRNAs) are a class of small non-coding RNAs that negatively regulate gene expression at post-transcriptional level via translational repression and/or mRNA degradation. miRNAs are associated with many cellular processes, and down-regulation of miRNAs causes numerous diseases including cancer, neurological disorders, inflammation, and cardiovascular diseases, for which miRNA replacement therapy has emerged as a promising approach. This approach aims to restore down-regulated miRNAs using synthetic miRNA mimics. However, it remains a critical issue that miRNA mimics are unstable and transient in cells. Here, we first show that miRNA mimics are rapidly degraded by a mechanism different from Tudor-staphylococcal/micrococcal-like nuclease (TSN)-mediated miRNA decay, which degrades endogenous miRNAs, and newly identified 2'-5'-oligoadenylate synthetase (OAS)/RNase L as key factors responsible for the degradation of miRNA mimics in human cells. Our results suggest that the OAS1 recognizes miRNA mimics and produces 2'-5'-oligoadenylates (2-5A), which leads to the activation of latent endoribonuclease RNase L to degrade miRNA mimics. A small-molecule inhibitor that blocks RNase L can stabilize miRNA mimics. These findings provide a promising method for the stabilization of miRNA mimics, as well as for the efficient miRNA replacement therapy.